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and its journal Isis, her interest in the history of science blossomed, taking concrete form
with her aforementioned biography of Carl Runge, published in 1949 [Runge, 1949].
Following a short conclusion, Renate Tobies here ends her account, which takes as its
focus Runge’s years as a researcher in industry. Hints of her life afterward can be found
in the timeline in an appendix. There one reads that Iris Runge joined the Humboldt
Universität in Berlin, an appointment that culminated in a professorship in 1950. Overall,
this book can only be recommended, as Tobies succeeds in placing Runge’s work within
its broader historical context. This study is thus much more than a mere description of Iris
Runge’s scientific and professional endeavours; it also serves as a significant contribution to
the interaction of science and industry in the early 20th century and the role mathematics
played in bridging the gap between theory and its applications.
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By Yvette Kosmann-Schwarzbach. Translated by Bertram E. Schwarzbach. Dordrecht,
Heidelberg, London, New York (Springer). 2011. ISBN 978-0-387-87868-6. XIII + 205 p. 8
illus.; 83,15 EUR.This book is the third considerably revised and augmented edition of the second one
published in French [Kosmann-Schwarzbach, 2006]. The subject is Emmy Noether’s theo-
rems on the relations between invariance properties of a variational problem and conserva-
tion laws. Kosmann-Schwarzbach offers a detailed and authoritative study of Noether’s
fundamental article Invariante Variationsprobleme along with a historical account of its
inception and reception in the 20th century.
In 1918, for the first time, Noether approached this matter in a systematic way within a
very general setting. Indeed, she succeeded in proving two theorems (with their converses)
which rendered precise the terms of such relations. The first one concerned the invariance of
a variational problem under the action of a finite continuous group of transformations,
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whose general transformations depend upon a certain number of arbitrary functions (along
with their derivatives).
The first part of the book offers an English translation of Noether’s paper which is very
accurate and precise; some translator’s footnotes attached to the text turned out to be quite
useful especially for what concerns the acceptation of technical terms.
The second part is divided into seven chapters (plus conclusions and appendices). In the
first chapter a general description of the historical context in which Noether’s paper was con-
ceived is provided. The second one offers a modern mathematical translation of Noether’s
main results in which, very appropriately, much emphasis is put on the generality of Noether’s
achievements which covered also the case of transformations which contain derivatives of the
dependent variables.
The remaining five chapters are devoted to a thorough and extremely accurate historical
account of the reception of the paper. First, the reactions of Klein, Hilbert, Einstein and
Weyl are analyzed; then, the transmission of Noether’s ideas throughout the 20th century
is carefully described with great and impressive richness of references taken from mathe-
matical and physical literature.
Many aspects of this interesting book would deserve attentive reflection but we will limit
ourselves to some brief remarks concerning the connection between Noether’s paper and
the historical development of Lie group theory and the reception of Noether’s ideas.
As Kosmann-Schwarzbach appropriately observes (p. 26), Noether’s two theorems in pure
mathematics can hardly be understood outside their historical context; however, although she
pays much care in analyzing the role played by the dawning of general relativity and the emer-
gence of issues concerning the nature of energy conservation laws in Einstein’s theory of grav-
itation, it seems that her attempts to provide an adequate historical contextualization of
Noether’s article are not completely successful. In this respect, we would like to draw atten-
tion on the negligence towards Lie’s theory of continuous groups from which Kosmann-Sch-
warzbach’s account seems to suffer. As the author explicitly notices, Noether herself
considered her achievements as results of a combination of the methods of the formal calculus
of variations and of Lie group theory; nevertheless, the historical account provided in chapter
one does not seem to adequately acknowledge the role played by Lie’s works on the develop-
ment of Noether’s ideas, especially for what pertains the theory of infinite continuous groups
(unendliche kontinuirliche Gruppe). Since, as we presume, many readers may not be familiar
with this part of Lie’s mathematical production, a more extensive treatment of the subject
would have been highly welcome. All the more so, since an adequate assessment of Lie’s
influence can shed some light on conspicuous parts of Noether’s paper.
Consider, for example, Section 4 of Invariante Variationsprobleme which was devoted to
the demonstration of the converse of Noether’s second theorem. Herein Noether provided
justification of her assumption of the linearity of Dx and Du (see p. 7 for the relevant
definitions) by proving that this was a simple consequence of the characteristic properties
of a group; besides, she observed that in this way Lie’s definition of infinite continuous
group of infinitesimal transformations was recovered. This was an important step in Noe-
ther’s reasoning, since it was only by relying upon Lie’s theory that Noether (she referred to
theorem VII of Lie [1891]) was able to prove the converse of her second theorem. The exis-
tence of identities among the Lagrangian expressions and their derivatives implied the exis-
tence of a group of infinitesimal transformations, but it was by no means obvious that such
infinitesimal transformations generated an infinite group of finite transformations in Lie’s
sense, as asserted by Noether’s second theorem. Indeed, Lie’s main efforts in Lie [1891] were
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transformations and groups of infinitesimal ones. It seems that Noether was very sensitive
to these technical subtleties, as it is confirmed by the lengthy discussion provided by her (see
pp. 14–15) of a generalization of an example first studied by Lie[1891, Section 7] which con-
cerned the group of the finite transformations of the plane.
We can hardly see how a complete comprehension of Noether’s original proof of her sec-
ond theorem can be achieved if one disregards (as Kosmann-Schwarzbach does) the anal-
ysis of Lie’s Grundlagen [Lie, 1891].
In our opinion, the most valuable part of the book is represented by the rich survey of
reactions to Noether’s paper throughout the 20th century and the analysis of the history of
the receptions of the two theorems which are considered separately.
We learn that soon after 1918 Noether’s Invariante Variationsprobleme almost “disap-
peared from the consciousness of all but a handful of writers of mathematics, mechanics
and theoretical physics, while it would slowly re-emerge” (p. 91) only in the 1950’s. However,
even after that, as Kosmann-Schwarzbach explains, few mathematicians and physicists really
bothered to consult Noether’s original paper. A curious consequence of this phenomenon was
the fact that “while the connection with general relativity persisted in the transmission of the
second theorem, the motivations in physics for her [Noether’s] research was quickly lost in the
transmission of the first” (p. 27). It was only in the 1970’s that first attempts of complete
re-elaboration of Noether’s achievements finally came.
One may rightly ask why the process leading to full acknowledgment of Noether’s
contributions in this field was so tormented. In the last section of the book, Kosmann-
Schwarzbach offers possible explanations. Quite naturally, “the facts that Noether was a
woman and that she was Jewish come to mind” (p. 145). However, as the author pointed
out, this does not explain why, on the contrary, Noether’s work in algebra was immediately
recognized and admired. A further and more conclusive argument is indicated by Kosmann-
Schwarzbach in the resistance opposed by some physicists, until the end of the Second World
War, to the mathematization of their discipline and namely to the employment of Lie group
theory.
Without any doubt, the reading of this book is highly to be recommended, especially to
those, historians, mathematicians and physicists, who are interested in understanding the
role of symmetries and group theory in the development of both classical and quantum
physics in the 20th century.
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